The city of Tianjin and the realization of the national development strategy put forward new requirements for air transport. This paper is based on Tianjin air transport and the interaction of regional economic development present situation, analyzed problems of development, analyzed interactive development mechanism of the Tianjin aviation transport and economic, then, extracted the Tianjin aviation transportation and regional economy of main component, and established a principal component regression equation, for air transportation and Regional economy in Tianjin fitness trend prediction, gives countermeasures to promote the development of air transport and Tianjin economic interactions.
Introduction
In recent years, various researchers in Western countries have published studies aimed at identifying the relationship between air transportation and local economy in different perspectives. Several studies analyze the linkage between investment of air traffic and growth rate of GDP [1] [2] [3] [4] .
Frédéric Dobruszkes, Moritz Lennert, Gilles Van Hamme [5] established a regression model in order to examine the determinants of air traffic volume in the major European urban regions, highlighting those that depend on the metropol-Theoretical Economics Letters itan features of cities. This paper found that GDP, the level of economic decision-power, tourism functions, and the distance from a major air market account for more than two-thirds of the variation in air service. Much of the remainder is probably attributable to the specificities of the urban economy, to actors' strategies and to competition from high-speed trains. R. Ramanathan [6] studies the relationship between GDP in India and passenger throughput in the long-term equilibrium by employing the approaches of cointegration theory and establishing error correction model. Ye Zhou [7] studies the relationship between the development of civil aviation and economic growth by employing the approaches of cointegration theory.
Chen Jin-tu [8] uses GDP as a measure of development of economy and used civil aviation total throughput as a measure of rapid of civil aviation industry.
Liu Ying [9] have chosen to analyze the relationship of civil transport increasing rate and GDP growth rate. Liu Xue-ni, Ning Xuan-xi and Zhang Dong-qing [10] examines the causality between civil aviation transportation and economic growth in Beijing, Tianjin, Hebei, Changjiang River delta and Pearl River delta.
The result shows that although there is only a unidirectional causality between the aviation transportation and economic growth at national level, the relationships at regional level are different. Zhao Gui-hong [11] puts Tianjin in Beijing-Tianjin-Hebei economic zone to forecast passengers and freights handled at Tianjin airport by the means of linear regression.
Jing Guang-lei, Li Ming, Jiang Liang, Pan Xiao-ling, Qin Yi, Chen Xuan-bing, Hu Jie [12] clarifies the connotation of coordination development which starts from the application of the analysis of coordination theory in coordination development. And the structure, characteristic, interaction of city comprehensive transportation and economy system are analyzed. Then the inner character and coordination principle of city traffic and economy system are present. Yang Wei and Yang Ka [13] focuses on the economics of airport. It examines advantages enjoyed by passengers having access to a major airport as well as the economic benefits that accrue to a city or geographical region that is host to a major airport, especially a hub airport. In particular, it looks into the linkages between airport-related activities and local economic development. Airports essentially have four potential types of impact on the regional economy: the primary, secondary, tertiary and perpetuity effects of airports.
However, we notice that most research is on general quantity, including GDP, investment of social fixed assets, passenger traffic, feight traffic, total throughput, passenger throughput, freight throughput and so on. So that there is a lack of research on relatively micro-region's air transport and regional economic interaction research.
Moreover, the method applied most is establishing multiple linear regression model. When dealing with many variables, variables are always related, causing multicolinearity. In the presence of multicollinearity, the estimate of one variable's impact on the dependent variable while controlling for the others tends to be less precise than if predictors were uncorrelated with one another. In some sense, the collinear variables contain the same information about the dependent variable. If nominally "different" measures actually quantify the same phenomenon, then they are redundant. Alternatively, if the variables are accorded different names and perhaps employ different numeric measurement scales but are highly correlated with each other, then they suffer from redundancy. There are many variables for us to take into consideration to analyze interaction between local economy and air transport. We expect to use "comprehensive variables" instead of original variables so that we can use less variables to indicate information as much as possible. Based on this reduced-dimensional thinking, this paper applies principle component analysis and principal component regression to put forward policy recommendations to coordinate the development of air transport and local economy.
Methods of Analysis

Principal Component Analysis (PCA)
PCA is considered the oldest technique in multivariate analysis and was first generalized by Hotelling in 1933. PCA is a method that reduces the dimensionality of a dataset, by finding a new set of variables, smaller than the original set of variables. This efficient reduction of the number of variables is achieved by obtaining orthogonal linear combinations of the original variables-the so-called Principal Components (PCs). PCA is useful for the compression of data and to find patterns in high-dimensional data.
The mathematical equation for PCA are presented below.
We consider a set of n observations on a vector of p variables organized in a matrix ( )
The PCA method finds p artificial variables (principal components). Each principal component is a "linear combination of X matrix columns, in which the weights are elements of an eigenvector to the data covariance matrix or to the correlation matrix, provided the data are centered and standardized". The principal components are uncorrelated.
The first principal component of the set by the linear transformation is:
In Equation (2), the vectors a 1 and x j are:
( )
One chooses a 1 and x j such as the variance of z 1 is maximum. All principal components start at the origin of the ordinate axes. First PC is direction of maximum variance from origin, while subsequent PCs are orthogonal to first PC and describe maximum residual variance. 
Principal Component Regression (PCR)
Economic variables are highly correlated. Multicollinearity is a statistical phenomenon in which two or more predictor variables in a multiple regression It is a procedure used to overcome problems which arise when the exploratory variables are close to being colinear.
In PCR instead of regressing the independent variables (the regressors) on the dependent variable directly, the principal components of the independent variables are used. One typically only uses a subst of the principal components in the regression, making a kind of regularized estimation.
PCR (principal components regression) is a regression method that can be divided into three steps: the first step is to run a principal components analysis on the table of the explanatory variables. The second step is to run an ordinary least squares regression (linear regression) on the selected components: the factors that are most correlated with the dependent variable will be selected. Finally the parameters of the model are computed for the selected explanatory variables. Air transportation provides employment in the aviation sector and creates wider socioeconomic benefits through its potential to enable certain types of activities in a local economy. As a result, the availability of air transportation services effectively increases the scope and cycle time of economic activity. The economic impacts of air transport include:
Linking Urban Areas to Patterns in Air Service: Hypotheses and Data
Direct Impacts
These cover employment and activity within the air transport industry including airline and airport operations, aircraft maintenance, air traffic control and regu- 
Indirect Impacts
These include employment and activities of suppliers to the air transport industry, for example, jobs linked to aviation fuel suppliers; construction companies that build additional facilities; the manufacture of goods sold in airport retail outlets, and a wide variety of activities in the business services sector (call centres, IT, accountancy, etc.).
Induced Impacts
These include spending by those directly or indirectly employed in the air transport sector that supports jobs in industries such as retail outlets, companies producing consumer goods and a range of service industries (e.g. banks, restaurants, etc.).
Catalytic Impacts
The air transport industry's most important economic contribution is through its impact on the performance of other industries and as a facilitator of their growth. It affects the performance of the world economy, improving the efficiency of other industries across the whole spectrum of economic activity-referred to as catalytic or "spin-off" benefits.
The region's economic activity in turn generates the need for passenger travel and freight and drives the demand for air transportation services.
Practically, we will thus choose indicators of local economy in terms of the economic impacts of air transport (Figure 1 ). And several variables have been identified as indicators of air transport likely to describe its scale and efficiency.
Case Study
With the Binhai New Area was included in the national development strategy, Figure 1 . The air transport industry and its economic impacts [19] .
of available data and the purpose of this paper, yielding a sample that ranges from the year 2000 to 2010. They consist of (see Table 1 for details):
The software package used in this case is SPSS. We obtain the results as follows:
In Table 2 the cumulated percent in variation explained by the first factor of Tianjin air transport is as much as 99.278% and that of local economy reaches 94.767%. Therefore, we choose respectively one factor from both sides. And these two factors can be used further as predictors.
From the component matrices (Table 3) , we get the principal component equations as follows: Y separately as standardized variables of 1 Y , … , 9 Y .
We regress the component 1 V on the standardized variable * 1 X . Regression analysis yields the following results:
From the results given in Table 4 , the fit of this model is very high. Because
Significance F and Significance T are both nearly to 0, the model is valid and the variable 1 V is linearly related to * 1
x . Hence
We can now obtain the following relation from Equation (1) 
It can been seen from Equation (8) and Equation (9) that for each additional 100 million yuan of GDP in Tianjin, passenger traffic increases on the average by 3410 persons and freight traffic increases on the average by 10 tons (assuming the other variables are held constant). So we can conclude that the local economy provides capital and generates demand for passenger and freight travel.
Together, Equations (10), (12) , (13) , (15) and (17) imply that for each additional 10,000 air passengers, GDP of Tianjin increase on the average by 787 million yuan, total government revenue increases on the average by 205 million yuan, number of employment personnel increases on the average by 2660 persons, per capita annual disposable income of urban households increases on the average by 18 yuan, Gross product of transportation storage and post services increases on the average by 38 million yuan (assuming freight traffic is held constant). Moreover, for each additional 10,000 tons of air cargo, GDP of Tianjin increases on the average by 30 billion yuan, total government revenue increases on the average by 8 billion yuan, number of employment personnel increases on the average by 100,460 persons, per capita annual disposable income of urban households increases on the average by 663.639 yuan, Gross product of trans- portation storage and post services increases on the average by 3 billion yuan (assuming passenger traffic is held constant). It is obvious to see that air transport is a significant tax payer and generates employment and wealth. Furthermore, in Equation (16), for each additional 10,000 air passengers, Gross product of wholesale and retail trade increases on the average by 85 million yuan (assuming freight traffic is held constant). Moreover, for each additional 10,000 tons of air cargo, Gross product of wholesale and retail trade increases on the average by 66 billion yuan (assuming passenger traffic is held constant). Thus, air transport generates wide indirect and induced benefits.
Finally, it can be shown from Equations (11), (15) and (18) 
Conclusions
Our research presents a principal component model establishing principal component regression equations. Then we apply this model to gaining insight into the relationship between air passenger travel in Tianjin and local economy. Future research should go into further detail by applying the principal component regression equations to forecast so that we shall find the mutual adaptation "gap" of air transport and local economy in the next five years. And thus we shall make relevant policy recommendations in terms of the current development situation and requirements of the new era. Consider the focus of this paper and space limitations, we shall not give relevant details here. Possible differentiations to study include: 1) In order to better take into account the feedback-based interaction between air transportation and local economy, it could be interesting to use a measure of accessibility to population or to technology within a certain time range around the airport.
2) We illustrate the interaction taking Tianjin area as an example. It could be necessary to use both world-wide and country-level analysis to describe the relationship between air transportation and economic activity.
3) The criteria we take into account for indices selection are the availability of data and the frequency in relevant literature. But it is more scientific and reasonable to use other methods, such as cluster analysis and variance analysis to select variables. It is meaningful to get more comprehensive data to filter out the most suitable indices for evaluation of specific areas.
